A child with traumatic laceration of the tendo Achillis developed secondary infection after primary repair. This resulted in the loss of 5 cm of the distal part of the tendon and overlying soft tissue. The patient was treated with a free skin flap to cover the wound and to control the infection leaving reconstruction for a second-stage procedure.
The ideal method of treatment of a complete rupture of tendo Achillis is controversial. Infection is a potentially serious complication after repair of an open injury and can lead to complete loss of the tendon. Open injuries of the heel and the distal calf can also result in complete loss of the tendon. This is a challenging situation and there is no consensus in the literature as to how the tendon should be reconstructed in this circumstance.
We describe a case of a traumatic laceration of tendo Achillis in a child which was followed up by secondary infection resulting in the loss of a 5 cm segment of the distal part of the tendon and the overlying soft tissue.
Case report
A ten-year-old boy caught his heel between the spokes of a moped and sustained an open fracture of the calcaneum with laceration of the tendo Achillis at its distal end. He underwent a primary repair of the tendon and stabilisation of the calcaneal fracture using two Kirschner wires. After surgery he was immobilised in equinus in a dorsal slab.
He presented one week later with necrosis of the wound edges and underlying infection. Wound swabs grew alpha-haemolytic streptococcci and Enterobacter cloacae. This was managed by intravenous antibiotics and with regular dressings.
Three weeks after the primary repair debridement was undertaken with removal of the necrotic tendon, leaving soft-tissue deficit measuring 6 cm × 6 cm including loss of the distal 5 cm of the tendon (Fig. 1) . One week later a free skin flap from the contralateral groin was performed to cover the defect. This flap was based on the superficial circumflex iliac vessels, which were anastamosed to the posterior tibial vessels. The intention was simply to close the soft-tissue defect to allow the infection to settle. An attempt at formal reconstruction of the tendon was planned for a later date. The flap was inset leaving no further softtissue defect and was dressed in the neutral position without a cast. Ankle movement was allowed to prevent stiffness of the joint.
Both the donor and the recipient sites healed well. He was fully weight-bearing at three weeks after surgery. Six weeks later, he could stand on tip-toes with active plantar flexion of his ankle and he had a normal Simmonds test. 1 He was reassessed two years later. There was normal function of the ankle and the power of plantar flexion, dorsiflexion, inversion and eversion was graded as 5 out of 5 on the Oxford manual muscle testing scale. 2 He was able to do ten consecutive unilateral calf raises on tip-toes with equal ability in both limbs (Fig. 2) .
Axial and sagittal proton-density fatsuppressed MRI showed that the tendon was intact, but thickened over the distal 8 cm (Fig.  3 ). There was an almost homogeneous signal with areas of high signal contiguous with blood vessels in the adjacent fat suggesting that these areas may have represented tissue healing.
Discussion
The treatment of an acute complete rupture of tendo Achillis is either conservative by casting or functional bracing or surgical with open or percutaneous repair. 3 Both methods are commonly used and each has its merits and A. A. H. PARKAR, M. TAYLOR, N. PATEL, V. RAMAKRISHNAN THE JOURNAL OF BONE AND JOINT SURGERY pitfalls. 4 Open injuries require surgical repair if the wound is healthy and sufficient tissue is available for cover, but they have been described as being difficult to treat since the 16th century. 5 Sometimes, as in our patient, the tendon and bone may have been lost in the injury, and reconstruction of a length of the tendon is required. However, wounds can become infected irrespective of whether the original injury was open or closed, and infection can lead to necrosis and loss of the tendon. Pajala et al 6 described the incidence of deep infection as being 2.2% after surgical repair of closed injuries of the tendon. However, there are no reports describing the incidence of infection after surgical repair of an open injury of the tendon. Tendo Achillis is essential for normal movement of the ankle. A neglected or chronic rupture or loss of tendon can result in difficulty in performing activities such as running, jumping or climbing stairs. Therefore, repair or reconstruction is recommended in these circumstances. [7] [8] [9] [10] The combined loss of the tendon and overlying soft tissue creates a difficult problem for reconstruction. The challenge is to recreate sufficient skin cover, a soft-tissue cushion, and a tendon with adequate strength and durability. Reconstructive options are made more difficult by the lack of suitable local tissue. 7 The options in this situation include tendon transfer, local flaps, distant flaps and a free tissue transfer. Pearce et al 11 described a two-stage procedure for the treatment of a chronically infected and necrotic tendon. After initial debridement they transferred the tendon of flexor hallucis longus to the calcaneum followed by splitthickness skin grafting one month later. This is a useful reconstructive option when microvascular expertise and facilities are not available, but it is a two-stage procedure which involves the sacrifice of a functional tendon. Scagnelli, Bianco and Imarisio 12 described a case of xanthomatosis of the tendon in which the diseased portion was completely excised and an extensive reconstruction undertaken using a cadaver bone-tendon graft.
The use of local flaps described in the literature include the vascularised plantar aponeurosis flap, 13 the posterior tibial adiposal flap 14 and the distal soleus adiposal pullthrough flap. 15 Cavadas and Landin 16 described a series of eight patients who had successful reconstruction with a posterior tibial perforator flap and a soleus tendon graft.
For larger defects, given the restricted local options, free tissue transfer may be the treatment of choice. The use of Photograph showing the patients' ability to do a calf raise on tip-toes. the anterolateral thigh flap with vascularised fascia lata has been described by several authors. 7, 8 Lee et al 10 reported the use of a latissimus dorsi muscle flap and split-thickness skin grafting in four patients. They showed that cover of the soft-tissue defect and replacement of the tendon with this flap produced a force-bearing structure and described tendon-like fibrotic change of the denervated muscle.
Other available free flaps include the groin flap with vascularised sheets of external oblique aponeurosis 9 and the fasciocutaneous infragluteal flap. 17 Wei et al 9 described a series of eight patients, three of whom had loss of part of the calcaneum as well as skin and tendon. They achieved good results using a free groin flap either with or without an iliac bone graft for the reconstruction. In all of their patients they harvested groin flaps based on the circumflex iliac vessels together with a sheet of external oblique aponeurosis which was rolled into a tendon-like structure to replace the missing segment of tendo Achillis.
In our case, a free groin flap was raised consisting of skin, subcutaneous fat and vessels. The external oblique aponeurosis was not harvested and the flap was only used to cover the soft-tissue defect without any attempt to reconstruct the tendon. The intention was to cover the wound and to control infection while leaving reconstruction of the tendon for a second procedure. Unexpectedly, this proved to be unnecessary since the patient regained function of the tendon spontaneously, such that two years after treatment he had equal function in both tendons.
It is difficult to say whether this was auto-regeneration of the missing tendon or simply an adaptive response by the scar tissue. In either case the new 'tendon' accommodated well with the patient's growth. Alternatively, the functional result may have been the result of adaptation of other muscle units within the leg, although there was no clinical suggestion of this. It is quite possible that this adaptive change took place since the patient was young. The response may be completely different in adults.
Bi et al 18 in experimental studies in vitro have identified the role of a unique cell population called tendon-stem progenitor cells which reside within a niche composed of an extracellular matrix and have been shown to regenerate tendon tissue. They suggest that human tendons contain the same cells and therefore may have the same capability in vivo.
To our knowledge, such a case of spontaneous recovery of normal function after a loss of 5 cm of the tendon has not been previously reported. Our method of treatment is costeffective and avoids prolonged immobilisation in an equinus cast. It is adaptable to a wide range of sizes of the defect, gives excellent functional results and satisfactory cosmesis with minimal donor-site morbidity and avoids the sacrifice of a normal tendon.
We advocate the use of a skin flap and active mobilisation in patients presenting with similar injuries in the expectation that there will be normal functional recovery of the tendon.
